Abstract
classified into four different transcriptomic profiles, in particular genes upregulated during Introduction ribonucleotide diphosphate reductase (LSEI_1468) and for a hypothetical protein (LSEI_ 147 1316). Two mutants disrupted for a putative PTS (LSEI_0178) and for a putative alpha/beta 148 fold family hydrolase (LSEI_0756) were categorized as ++. Fifteen genes out of the 24 149 belonged to putative operons (Table 3) . Eleven genes were specific to L. paracasei or related 150 species, five to Lactobacillus genus and eight were well conserved among Gram (+) bacteria.
151
Two genes among the five encoding hypothetical proteins presented a transmembrane domain 152 (LSEI_0040 and LSEI_1045). All hypothetical protein genes, except LSEI_0733, were 153 specific to the L. paracasei group.
154
Analysis of mutant sensitivity after pronounced desiccation followed by progressive 155 rehydration 156 To assess if the identified genes were involved during dehydration whatever the rehydration to analyze mutant phenotypes. To determine the chronology of the genetic mechanisms during 172 humidity fluctuations, transcriptomic analysis of the identified genes was carried out on the desiccation D1 (76% of water evaporated after 1 h) and pronounced desiccation D2 (96% of 175 water evaporated after 2 h) which corresponded to completely dried cells ( Figure 2 ). As 176 rehydration kinetics is decisive for bacterial survival, rapid and progressive rehydration were 177 applied for RNA extractions after 2 h.
178
As lactose was required to ensure good survival of bacteria during the desiccation/rehydration 179 process it was reasonable to expect that some candidate genes could be differentially (Table 5 , values in dark red) and downregulated (Table 5 , values in dark blue) genes, with a 184 mean expression value higher or lower than 2.0. Among the 24 genes studied, 18 were 185 differentially expressed (p < 0.05) for at least one condition ( 
283
Although it is annotated as a sorbitol operon transcription regulator, its predicted function 284 should be reconsidered. Alcantara et al., 2008 The results indicate that rapid rehydration of WT strain cells was more detrimental than 318 progressive rehydration. It has been reported that progressive rehydration could reduce the 319 stress applied to bacteria as it promotes membrane integrity recovery (58, 59). We found only 320 seven sensitive mutants whatever their rehydration kinetics (Table 4) .
321
Among the genes essential for survival, five genes were expressed at the same level as the 322 control whatever the hydration phase (Table 5 ). This result again shows the strength of global 323 reverse genetics, since some genes may be essential for a function, although expressed 324 constitutively. Four transcriptomic profiles were observed during hydric fluctuations ( Table   325 5): seven genes were upregulated during both desiccation and rehydration, four genes were 326 upregulated only during the desiccation stage, one gene was downregulated during both 327 desiccation and rehydration, five genes were downregulated only during the rehydration stage.
328
We assume that adaption to hydric fluctuations occurs during dehydration and continues or 329 not during rehydration. 
353
Drying conditions. The drying chambers were hermetic plastic boxes (20 cm × 13 cm × 6 354 cm) containing 100 mL saturated potassium acetate (Sigma-Aldrich) solution to obtain 25%
355
RH at 25°C. Samples were placed on a rack in the drying chamber to keep them above the salt 356 solution and the atmosphere was maintained using a ventilator (Sunon, Radiospare, France).
357
Temperature and RH were controlled using an EASY Log USB tool (Lascar Electronics). Table 1 . L. paracasei ATCC 334 viability after a pronounced desiccation period followed 611 by rapid rehydration with or without saccharides used as protectors.
dried for 24 h at 25% RH and 25°C on PP coupons. Survival was determined after suspending 614 dried cells in BCP medium. Viability was measured by plate count (CFU/ml). viability at least 2-fold less) and +++ (mean viability at least 3-fold less than WT. with RH adjusted at 99% for 2 h and the addition of water to obtain the mass before drying.
641
Viability percentages were determined by suspending dried cells with BCP medium. water to obtain the mass before drying). 
